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INTRODUCTION
Helicobacter pylori is believed to be one of the most common
pathogenic infections in humans, with prevalence rates reach-
ing 60% in adults (1). H. pylori infection is associated with
the development of chronic gastritis, peptic ulcer disease, gas-
tric adenocarcinoma, and gastric mucosa-associated lymphoid
tissue (MALT) lymphoma (2-4). Helicobacter heilmannii, pre-
viously known as Gastrospirillum hominis, has also been des-
cribed as a possible pathogen producing gastritis in humans
(5-12). Its prevalence is much lower than that of H. pylori,
ranging from 0.1-2.7% (5, 6, 9, 10, 12). Unlike H. pylori,
H. heilmannii has often been found in animals, including pri-
mates, dogs, cats, and pigs. It has been suggested that H. heil-
mannii infection in humans occur through a zoonotic trans-
mission (11). This bacterium has been seen in association
with the full spectrum of human gastric diseases like H. pylori
as well as H. heilmannii-associated gastritis seems to be less
significant than H. pylori-associated gastritis (6, 8, 12). Korea
is a country with a high prevalence of H. pylori infection, with
prevalence rates reaching 70% (13). However no data about
the prevalence of H. heilmannii infection in Korea has been
available to date, and there have been a few comparative stud-
ies of H. heilmannii-associated gastritis and H. pylori-associ-
ated gastritis (8, 10). During the course of two years, ten cases
of H. heilmannii gastritis were detected in mucosal biopsies
that were submitted for a routine histologic diagnosis. 
The aims of this study were to evaluate the clinicopatho-
logic features of H. heilmannii-associated gastritis and to con-
cretely compare between H. heilmannii-associated gastritis
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Helicobacter heilmannii-associated Gastritis: Clinicopathologic Findings
and Comparison with Helicobacter pylori-associated Gastritis
The aims of this study were to evaluate the clinicopathologic features of Helicobac-
ter heilmannii-associated gastritis and to compare H. heilmannii-associated gastri-
tis with H. pylori-associated gastritis. We reviewed 5,985 consecutive gastric biopsy
specimens. All cases of chronic gastritis with Helicobacter infection were evaluated
with the Updated Sydney System, and the grades of all gastritis variables were com-
pared between H. heilmannii-associated gastritis and H. pylori-associated gastritis
groups. There were 10 cases of H. heilmannii-associated gastritis (0.17%) and 3,285
cases of H. pylori-associated gastritis (54.9%). The organisms were superficially
located within the mucous layer without adhesion to epithelial cells. Interestingly, in
one case many intracytoplasmic H. heilmannii organisms were observed in parietal
cells with cell damage. A case of low-grade mucosa-associated lymphoid tissue
(MALT) lymphoma concomitant with H. heilmannii infection was detected. Com-
pared to H. pylori-associated gastritis, H. heilmannii-associated gastritis showed
less severe neutrophilic activity (p<0.0001), mononuclear cell infiltration (p=0.0029),
and endoscopic findings of chronic gastritis devoid of erosion or ulcer (p=0.0309).
In conclusion, we present the detailed clinicopathologic findings of H. heilmannii-
associated gastritis compared to H. pylori-associated gastritis. H. heilmannii-asso-
ciated gastritis is uncommon and milder than H. pylori-associated gastritis, however
it may be noteworthy with respect to the development of MALT lymphoma.
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the 5,593 patients, 3,417 were men and 2,176 were women
(age range: 13-90 yr; mean age, 51 yr). Gastric biopsies were
obtained from the areas showing abnormal endoscopic find-
ings. We excluded the cases diagnosed as malignancy, epithe-
lial dysplasia, or specific type of gastritis. There were 10 pa-
tients with H. heilmannii infection (0.17%) and 3,285 patients
with H. pylori infection (54.9%). We reviewed the clinical
and endoscopic findings in all Helicobacter-positive patients.
Histopathologic examination
The gastric biopsy specimens were routinely fixed in 10%
buffered formalin. Three serial sections (3  m thick) were
stained with hematoxylin and eosin (H&E) stain for the his-
tologic examination of gastric mucosa. In addition, Wright-
Giemsa stain was performed for the detection of Helicobacter
including H. heilmannii and H. pylori, and immunohisto-
chemical staining using the rabbit polyclonal anti-H. pylori
antibody (B0471, DAKO, Carpinteria, CA, U.S.A.) were
done in all cases with H. heilmannii. In agreement with the
previous descriptions (5), the morphological criteria for H.
heilmannii identification that we used for this study were a
predominantly straight appearance, corkscrew-shape spirals,
and large size (more than 3  m in length). The following
histologic data were recorded in H. heilmannii-associated gas-
tritis: 1) number of organisms; 2) localization of organisms;
3) associated pathologic findings. In addition, all cases of
Helicobacter-associated gastritis were evaluated with the Up-
dated Sydney System (14): 0, absent; 1, mild; 2, moderate;
3, marked, and we compared the graded features of H. heil-
mannii-associated gastritis to those of H. pylori-associated gas-
tritis.
Statistical analysis
The clinicopathologic parameters between the H. pylori-
associated gastritis and H. heilmannii-associated gastritis gro-
ups were examined with the chi-square or Fisher’s exact test.
To analyze the statistical differences of the average score of
graded variables of the Updated Sydney System between two
groups, the Mann-Whitney U test was used. Correlation coef-
ficients were evaluated for correlations between Helicobacter
density and inflammatory activity by Spearman correlation
analysis. Significance was defined as p<0.05. All statistical
analyses were performed using SPSS software (version 10.0,
SPSS INC., Chicago, IL, U.S.A.).
RESULTS
Prevalence and clinicopathologic features of H. heilman-
nii-associated gastritis
The prevalence of H. heilmannii in our series of gastric biop-
sies was 0.17% (10 of 5,985), whereas the prevalence of H.












1 36 F Antrum None 25 Intracytoplasmic 
organisms in parietal cells
2 63 M Antrum None 3
3 56 M Antrum Dog 5
4 46 M Body Dog about 100
5 45 M Antrum None 42
6 50 F Antrum None 15
7 47 F Angle Dog over 500 Concomitant MALT 
lymphoma
8 55 M Antrum Pig about 300
9 36 M Antrum Dog over 500
10 52 M Antrum None about 100













Men 7 (70%) 1,981 (60.3%)
Women 3 (30%) 1,304 (39.7%) 0.7489
Mean age (range) (yr) 49 (36-63) 50.44 (16-88)  0.6848
Biopsy site
Antrum 8 (80%) 1,623 (49.4%) 
Angle 1 (10%) 458 (13.9%)
Body 1 (10%) 558 (16.9%) 
Fundus 0 20 (0.6%)
Cardia 0 44 (1.3%)
Not specified &  0 582 (17.7%) 0.5141
the others
Endoscopic findings
CG* 7 (70%) 1,045 (31.8%)
Erosion 2 (20%) 996 (30.3%)
Ulcer 1 (10%) 1,244 (37.9%) 0.0309
Graded variables of the Updated Sydney System
Helicobacter density 2.2±0.9189 2.2666±0.7822 0.7898
Neutrophil activity 1.1±0.9944 2.3333±0.6222 <0.0001
Mononuclear cell  2±0.4714 2.5333±0.5608 0.0029
infiltration
Atrophy 0.2±0.4216 0.2091±0.5434 0.9591
Intestinal metaplasia 0.3±0.4830 0.8268±1.0623 0.1232
Correlation between Helicobacter density and inflammatory activity 
vs. neutrophilic activity p=0.9835 p<0.0001
vs. mononuclear cell  p=0.1282 p<0.0001
infiltration
Concomitant MALT  1 (10%) 5 (0.15%)
lymphoma
Table 2. Comparative analysis between H. pylori-associated and
H. heilmannii-associated gastritis groups
CG*: chronic gastritis including chronic atrophic gastritis, chronic super-
ficial gastritis, and chronic nodular gastritis.Helicobacter heilmannii Gastritis 65
mannii infection consisted of 3 women and 7 men with a mean
age of 49 yr (range 36-63 yr). Most patients had mild gas-
trointestinal symptoms, including epigastric discomfort and
nausea. Five (50%) patients had raised a domestic animal in
their house (dog, 4 patients; pig, 1 patient). None of the H.
heilmannii-infected patients showed a co-infection of H. pylori.
All biopsies revealed chronic gastritis with variable numbers
of spiral microorganisms, ranging from 3 to over 500. Table
1 details the clinicopathologic findings of the patients with
H. heilmannii infection. 
Comparison between H. heilmannii-associated gastritis
and H. pylori-associated gastritis groups (Table 2)
Between two groups, there was no significant difference
in patient’s age and sex, and the lesion sites. Endoscopic find-
ings of 10 patients with H. heilmannii infection were mainly
chronic gastritis (n=7), and the others were erosion (n=2) and
ulcer (n=1), respectively. In contrast, in H. pylori-associated
gastritis group, the endoscopic findings were chronic gastri-
tis (31.8%), erosion (30.3%), and ulcer (37.9%), respective-
ly (Fig. 1). Histologically, the gastric mucosa of the patients
with H. heilmannii infection disclosed chronic gastritis simi-
lar to H. pylori-associated gastritis (Fig. 2A). We compared
the mean scores of all graded features of the Updated Sydney
System of H. heilmannii-associated gastritis with those of H.
pylori-associated gastritis. Neutrophil activity and mononu-
clear cell infiltration were significantly lower in H. heilman-
nii-associated gastritis than in H. pylori-associated gastritis
(p<0.0001 and p=0.0029). Significant correlations between
Helicobacter density and inflammatory activity were found in
the H. pylori-associated gastritis group (vs. neutrophilic activi-
ty, p<0.0001; vs. mononuclear cell infiltration, p<0.0001),
but not in the H. heilmannii-associated gastritis group (vs.
neutrophilic activity, p=0.9835; vs. mononuclear cell infil-
tration, p=0.1282). Also, adhesion to epithelial cells and sur-
face epithelial damage were infrequent in cases of H. heilman-
nii-associated gastritis (Fig. 2B, C).
Morphologies of H. heilmannii and intracellular organisms
in parietal cells
H. heilmannii showed a characteristic corkscrew appear-
ance with more than four spirals (Fig. 2D). These organisms
had long (about 4-10  m), straight, tightly coiled morphol-
ogy, as compared to H. pylori’s typical curved, rod-like or
short, spiral morphology. They were readily distinguished
from H. pylori in H&E stained sections. They were also stained
with Wright-Giemsa and Warthin-Starry stains, but not with
Gram stain. Immunostaining with the rabbit polyclonal anti-
H. pylori antibody revealed reactivity with H. heilmannii as
well (Fig. 2D, inset). They were predominantly found both
in the gastric foveolar lumen and on the mucous layer with-
out adhesion to epithelial cells. Interestingly, in one case many
spiral organisms were observed within the cytoplasm of the
parietal cells, up to 10 in number per one parietal cell (Fig.
2E). Most intracytoplasmic organisms were present in the
vacuole-like clear spaces and were morphologically intact.
Some parietal cells harboring the organisms showed swollen
and degenerated appearance with polymorphonuclear cell
infiltration (Fig. 2F). Meanwhile, no intracytoplasmic H. pylori
was noted throughout not only parietal cells but also foveo-
lar epithelial cells. 
Fig. 1. Gastrofiberscopic findings. (A) An active ulcer is noted in the body of the patient with H. pylori-associated gastritis. (B) Mild mucosal
hyperemia is noted in the antrum of the patient with H. heilmannii-associated gastritis.
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MALT lymphoma concomitant with H. heilmannii infection
Lymphoid follicles were noted in two cases of H. heilman-
nii-associated gastritis, one of which showed low-grade MALT
lymphoma. Of our series, one case of low-grade MALT lym-
phoma concomitant with H. heilmannii infection was present,
whereas 5 cases of low-grade MALT lymphoma were found
in 3,285 cases of H. pylori-associated gastritis (0.15%). His-
tologically, biopsies revealed the classical histologic features
of low-grade MALT lymphoma, such as mucosal prolifera-
Fig. 2. H. heilmannii-associated gastritis. (A) The antral mucosa shows mild chronic gastritis with minimal neutrophilic activity (hematoxylin-
eosin, x100). (B) Neutrophilic infiltration and surface epithelial changes are mild in H. heilmannii-associated gastritis with high Helicobac-
ter density, in contrast to H. pylori-associated gastritis showing dense neutrophilic infiltration into the epithelia and surface epithelial dam-
age (C) (hematoxylin-eosin, ×400). (D) Many corkscrew-shaped spiral organisms are noted within the mucous adjacent to the gastric foveo-
lar epithelia (hematoxylin-eosin, ×1,000). They show a cross-reaction for H. pylori immunostaining (inset). (E) Spiral organisms within a
parietal cell demonstrate intact morphology and surrounding vacuole-like spaces (hematoxylin-eosin, ×1,000). (F) Parietal cells harbor-






Ftion of centrocyte-like cells with plasma cell differentiation,
hyperplastic lymphoid follicles, and lymphoepithelial lesions
(LELs) (Fig. 3A-C). The lymphoma cells were positive for
CD20, Bcl-2 but negative for CD3, CD5, CD10, and cyclin
D1, consistent with MALT lymphoma. H. heilmannii was
abundant in the mucous layer or on the surface of the adja-
cent foveolar epithelia, but no H. pylori was identified (Fig.
3D). Later, the patient was treated with the same regimen
of H. pylori eradication therapy, resulting in the complete
disappearance of lymphoma cells. The patient showed no
sign of recurrence endoscopically and histologically, as of 18
months after the eradication treatment.
DISCUSSION
H. pylori is the most common gastric-colonizing bacterium
found in humans that causes various gastroduodenal diseases
(1, 2-4). H. heilmannii, a Helicobacter species found in the stom-
ach of domestic animals, is another pathogen producing chron-
ic gastritis in human (5-12). In this study, ten cases of H. heil-
mannii infection were detected out of 5,593 symptomatic sub-
jects undergoing upper gastrointestinal endoscopy (a preva-
lence of 0.17%), whereas H. pylori was found in 54.9% of the
same 5,593 patients. Our results are in general agreement
with the reported prevalences of these organisms (5, 6, 9, 10,
12). Until now, only one case of H. heilmannii-associated gas-
tritis in the human stomach has been reported in Korean
population (15). To the best of our knowledge, this report is
the first Korean series of H. heilmannii-associated gastritis in
human stomach. Morphologically, it is not difficult to differ-
entiate H. heilmannii from the other non-spiral gastric organ-
isms including H. pylori. However, as a variety of large gas-
tric spiral organisms such as H. felis, H. salomonis, and H. biz-
zozeronii, although very rarely identified in human stomach,
are indistinguishable from H. heilmannii on routine light
microscopy, 16S rDNA sequencing or fluorescence in situ
hybridization (FISH) with specific probes are required for
more definitive identification (16). 
In the present study, all patients with H. heilmanni infec-
tion showed chronic gastritis similar to H. pylori-associated
gastritis. However, the neutrophilic activity and mononu-
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Fig. 3. H. heilmannii-associated gastric MALT lymphoma. (A) Low magnification view reveals extensive lymphocytic infiltration (hematoxylin-
eosin, ×100) with an asterisk indicating areas of (B) and (C), and an inset representing (D) area. (B) Lymphomatous infiltrations form destructive
lymphoepithelial lesions (LELs) (hematoxylin-eosin, ×400). (C) Cytokeratin immunostain highlights the remaining epithelial remnant in





*clear cell infiltration were significantly low in cases of H. heil-
mannii-associated gastritis compared to H. pylori-associated
gastritis. Moreover, no correlation between Helicobacter density
and inflammatory activity was found in the H. heilmannii-
associated gastritis group in contrast to the H. pylori-associat-
ed gastritis group. The neutrophilic infiltration has been
regarded to represent the activity of H. pylori gastritis with
a close relation to the Helicobacter density, which also plays
an important role in epithelial damage (17); however, such
findings were not evident in H. heilmannii-associated gastri-
tis. It has been described that H. heilmannii does not predomi-
nantly contact with gastric epithelial cells in contrast to H.
pylori (12), as seen in our cases: these different localization of
H. heilmannii may be related with mild neutrophilic infil-
tration. Taken together, H. heilmannii-associated gastritis is
generally milder than H. pylori-associated gastritis, and H.
heilmannii seems less likely to attract inflammatory cells, espe-
cially neutrophils, than H. pylori. It is worthwhile that the
present study provides the concretely comparative data of H.
heilmannii-associated gastritis and H. pylori-associated gastritis
using the Updated Sydney System.
The distinctive histologic features of H. heilmannii-associ-
ated gastritis mentioned by the previous reports included the
followings; absence of epithelial damage (7), lymphocytic
exudation into gastric foveolae (9), mild inflammatory activ-
ity (8, 10), infrequent acquired MALT (8, 10), and infrequent
intestinal metaplasia (8). In the present study, mild inflam-
matory activity and less prominent foveolar epithelial dam-
ages were confirmed, but the other findings were inconspic-
uous. Of this series of H. heilmannii-associated gastritis, one
case of erosive gastritis showed intracytoplasmic organisms
in parietal cells. Dubois et al. reported that Gastrospirillum
hominis-like organisms (GHLO) frequently invaded and dam-
aged parietal cells of monkeys (18). Up to the present time,
we could find only three reports describing intracellular spi-
ral organisms in human parietal cells (5, 19, 20). In our case,
many H. heilmannii organisms invaded into parietal cells acco-
mpanied by cellular changes. Although a direct invasion into
parietal cells of H. heilmannii has been rarely observed, it seems
to be one of the characteristic histologic findings of H. heil-
mannii-associated gastritis.
The association between H. pylori and gastric MALT lym-
phoma is well established: H. pylori can be demonstrated in
the gastric mucosa of most cases of gastric MALT lymphoma
(3, 4, 21). O’Rourke et al. have shown that up to 25% of H.
heilmannii-infected mice develop gastric MALT lymphomas
(22). However, H. heilmannii-associated MALT lymphoma
has been rarely reported in human: Less than 20 cases have
been listed in Medline (Pubmed) (8, 23-25), including the
recently additional 4 cases reported by Okiyama et al. (12).
Herein, we present one additional case of H. heilmannii-asso-
ciated MALT lymphoma. This patient was well treated with
conventional Helicobacter eradication, and repeated histologic
examination showed neither tumor recurrence nor Helicobac-
ter infection during one and a half year-follow up.
In conclusion, our study provides the detailed clinicopatho-
logic characteristics of H. heilmannii-associated gastritis as
well as its prevalence firstly reported in Koreans. Even though
H. heilmannii-associated gastritis is uncommon and milder
than H. pylori-associated gastritis, it may be noteworthy with
respect to the development of MALT lymphoma. Thus, the
better understandings of the diagnostic morphologies and
clinical significance of H. heilmannii infection in human stom-
ach by the pathologists and the clinicians may be necessary.
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